In this paper, we investigate the growth and the exponent of convergence of the sequence of ϕ-points of meromorphic solutions of the linear differential equations
Introduction and main results
We make use of the standard notations of Nevanlinna's value distribution theory (see, e.g., [-] ). In the whole paper, let f (z) be a meromorphic function in the whole complex plane. where a ∈ C ∪ {∞}.
Further, we can get the definitions λ p (f -ϕ) and λ p (f -ϕ), when a is replaced by a meromorphic function ϕ(z).
Secondly, let us recall some results on the growth of solutions of the homogeneous linear differential equation
where k ≥ , A j (z), j = , , . . . , k -, are entire functions (see, e.g., [, -]). It is well known that all solutions of (.) are entire functions. In , Chen and Gao considered the growth of solutions of (.) and obtained the following theorem in [] .
Theorem A (see [] ) Suppose that k ≥ , A j (z), j = , , . . . , k -, are entire functions and satisfy 
Theorems A and B give the properties of solutions of (.) when there is exactly one coefficient that has the maximal order. Thus, a natural question arises: how about the properties of solutions of (.) when there is more than one coefficient having the maximal order? In this paper, we proceed in this way. Now, we turn to consider the homogeneous linear differential equation 
and the sequence of exponents {λ n } satisfies the Fabry gap condition
Then every rational solution f (z) of (.) is a polynomial with deg f ≤ k -, and every transcendental meromorphic solution f (z) of (.), whose poles are of uniformly bounded multiplicities such that λ(
where ϕ(z) is a finite order meromorphic function and does not solve (.). 
Remark . Suppose that
where ϕ(z) is a finite order meromorphic function and does not solve (.).
Next, we consider the non-homogeneous linear differential equation
is an entire function of finite order.
, whose poles are of uniformly bounded multiplicities such that λ(
where ϕ(z) is a finite order meromorphic function and does not solve
where ϕ(z) is a finite order meromorphic function and does not solve (.). And every finite order meromorphic solution
For the case of entire solutions, we can deduce the following Corollary . easily. 
Preliminary lemmas
f (k) (z) f (j) (z) ≤ |z| (k-j)(σ (f )-+ε) . Lemma . (see []) Let f (z) = g(z) d(z)
be a meromorphic function, where g(z), d(z) are entire functions of finite iterated order satisfying i(f
. Let z be a point with |z| = r at which |g(z)| = M(r, g), and let ν g (r) denote the central index of g(z), then the estimation
holds for all |z| = r outside a set E of r of finite logarithmic measure.
Lemma . Let f (z) satisfy the hypotheses of Lemma ., then there exists a set E ⊂ (, +∞) having finite logarithmic measure such that for all z satisfying |z|
Proof It follows by Lemma . that
+∞) is of finite logarithmic measure and |g(z)| = M(r, g).
and |g(z)| = M(r, g), we get Lemma .. 
We may deduce the following Remark . from Lemma . immediately.
and let the sequence of exponents {λ n } satisfy (.). Then, for any given ε ( < ε < σ ), there exists a set H ⊂ (, +∞) satisfying log dens H ≥ η, where η ∈ (, ) is a constant such that for all z satisfying |z| = r ∈ H, one has
be meromorphic functions, and f (z) be a meromorphic solution of
satisfying one of the following conditions: log r = σ p+ (f ).
Lemma . (see []) Let f (z) be an entire function of order

Proofs of Theorems 1.1-1.3
Proof of Theorem . Suppose that f (z) is a rational solution of (.). Since σ (A k ) > max{σ (A j ), j = , , . . . , k -}, it is clear that f (z) is a polynomial with deg f ≤ k -. Now, suppose that f (z) is a transcendental meromorphic solution of (.), whose poles are of uniformly bounded multiplicities such that λ(  f ) < μ(f ). And we suppose on the contrary that σ (f ) < ∞. By Lemma ., there exists a set E  ⊂ (, +∞) of finite logarithmic measure such that for all z satisfying |z| = r / ∈ [, ] ∪ E  , we have
, where g(z) and d(z) are entire functions and d(z) is the canonical product formed by all poles of f (z) such that
Then, by Lemma ., there exists a set E  ⊂ (, +∞) of finite logarithmic measure such that for all z satisfying
) and sufficiently large r = |z|, we have
By Remark ., for the above ε, there exists a set H  ⊂ (, +∞) of infinite logarithmic measure such that for all z satisfying |z| = r ∈ H  , we have
And from (.) we can obtain that
, we can see that (.) is a contradiction. Therefore, every transcendental meromorphic solution f (z) of (.), whose poles are of uniformly bounded multiplicities such that λ(
and satisfies σ (g) = σ (f ) = ∞. Since ϕ(z) does not solve (.), we have that
Then, by Lemma . and σ (ϕ) < ∞, we have
In the end, we prove
By Lemma ., every transcendental meromorphic solution f (z), whose poles are of uniformly bounded multiplicities, of the equation
On the other hand, by Lemma ., there exist a set E  ⊂ (, +∞) that has finite logarithmic measure and a constant B >  such that for all z satisfying |z| = r / ∈ [, ] ∪ E  , we have
By using a similar method as above and Lemma ., we can obtain that
is a transcendental meromorphic solution of (.), whose poles are of uniformly bounded multiplicities such that λ( 
Now, we choose two constants τ , γ such that for j = , , . . . , k -,
, by Lemmas . and ., there exists a set H  ⊂ (, +∞) of infinite logarithmic measure such that for all z satisfying |z| = r ∈ H  , we have
Since σ (A j ) < τ , j = , , . . . , k -, we have, for sufficiently large r = |z|,
which is a contradiction. Therefore, every transcendental meromorphic solution f (z) of (.), whose poles are of uniformly bounded multiplicities such that λ(
By Lemma ., every transcendental meromorphic solution f (z), whose poles are of uniformly bounded multiplicities, of equation (.) satisfies σ  (f ) ≤ max{σ (
On the other hand, combining (.), (.) with (.)-(.), we have
By using a similar method as the one in the proof of Theorem ., we can prove
(ii) Suppose that f (z) is a rational solution of (.). Since A k (z) is transcendental and A j (z), j = , , . . . , k -, are polynomials, we can easily obtain that f (z) is a polynomial with deg f ≤ k -. Now, suppose that f (z) is a transcendental meromorphic solution of (.), whose poles are of uniformly bounded multiplicities such that λ(  f ) < μ(f ). And we suppose on the contrary that σ (f ) < ∞. Since λ(
Since A j (z), j = , , . . . , k -, are polynomials, there exists M >  such that
Since A k (z) is transcendental, by Lemma ., there exists a set H  ⊂ (, +∞) of infinite logarithmic measure such that for all z satisfying |z| = r ∈ H  , we have min{log |A k (z)| : |z| = r} log r → ∞.
Since max{σ ( By using a similar method as above, we can obtain that
(ii) Suppose that f (z) is an infinite order meromorphic solution of (.). By using a similar method as the one above, we can obtain that λ(f -ϕ) = λ(f -ϕ) = σ (f ) = ∞. holds for sufficiently large r and any given ε > . Therefore, we have σ (f  ) ≤ max{σ (F), λ(f  )}. We also have σ (F) ≤ σ (f  ) from (.). Hence, we have σ (F) ≤ σ (f  ) ≤ max σ (F), λ(f  ) .
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